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Key Model Inputs 

RESOLVE requires 
detailed inputs on both 
the demand side (load 
forecasts, load 
modifiers, candidate 
resources) and supply 
side (existing 
resources, candidate 
resources) 
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Materials Provided to Parties 

Draft IRP Assumptions Sources 

• Word document summarizing key proposed sources of 
inputs to IRP modeling 

Draft IRP Assumptions Values 

• Excel spreadsheet containing data and assumptions needed 
as inputs to RESOLVE 

• Generally aligned with Draft IRP Assumptions Sources—but 
may be some inconsistencies 

• Also will function as User Interface for RESOLVE model 
when publicly released 
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RESOLVE Inputs: Table of Contents 

RESOLVE’s inputs are organized into groupings of 
tabs that indicate their content: 

• System: characteristics and constraints on the CAISO system 

• Loads: forecasts and attributes of load and load modifiers 

• Renewables: inputs & assumptions on existing and candidate 
renewable resources 

• Conventional: inputs & assumptions for existing and candidate 
conventional generators 

• Hydro: characterization of hydro resources 

• DR: characterization of conventional & advanced DR resources 

• Storage: inputs and assumptions for existing and candidate 
storage resources 

• Costs: fixed cost calculation module used to calculate levelized 
fixed costs of all candidate resources 
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Questions & Comments? 

Technical clarifications or corrections 

Alternative suggested data sources 

Role of specific assumptions in RESOLVE model 



Thank You! 

Energy and Environmental Economics, Inc. (E3) 

101 Montgomery Street, Suite 1600 

San Francisco, CA 94104 

Tel 415-391-5100 

http://www.ethree.com  

http://www.ethree.com/


 
ADDITIONAL SLIDES 
(FROM 12-16-16 WORKSHOP) 



8 

Renewables Portfolio Standard 

RESOLVE selects new resources to meet a 
renewable net short in each year 

 

 

 

 

 

 

RPS constraint is based on delivered renewable 
energy, so renewable portfolio is “overbuilt” to 
offset for potential generation lost to curtailment 

Renewable net short 
selected by RESOLVE 
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Renewable Resource Technical 
Potential 

Northern California 
Lassen North, Round Mountain, 
Sacramento River 

Solano 
Central Valley North & Los Banos 

Westlands 

Greater Carrizo 
Carrizo North, Carrizo South, 
Cuyama, Santa Barbara 

Greater Imperial 
Imperial East, Imperial North, Imperial South, 
San Diego South, San Diego North Central 

Mountain Pass & El Dorado 

Riverside East & Palm Springs 

Southern California Desert 
Iron Mountain, Pisgah, Twentynine 
Palms, San Bernandino - Baker Tehachapi 

Kramer & Inyokern 
Barstrow, Kramer, San Bernandino – Lucerne, 
Victorville, Inyokern 

Example renewable resource and 
transmission development zones in 
RESOLVE model built for CAISO 

• Renewable-driven transmission build 
solved for within each zone 

• Transmission costs factor into optimal 
resource selection 
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System Operating Requirements 

System operating costs 
included in objective function 
using a linear (LP) production 
cost model 

• Zonal representation of WECC 
region with transmission 
constraints 

Additional operational 
requirements are imposed to 
reflect CAISO operations: 

• Spinning reserves 

• Load following reserves 

• Regulation reserves 

• Frequency response 

 

 

Captures operational impacts of 
renewable integration challenges 

Renewables 

Gross Load 

Net Load 
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Plant Operational Constraints 

Hourly operations is constrained by many factors: 

Hydro constraints: 
• Daily energy budget 
• Daily Pmax 
• Daily Pmin 
• Hourly ramping 

Hydro constraints: 
• Daily energy budget 
• Daily Pmax 
• Daily Pmin 
• Hourly ramping 

Gas generator constraints: 
• Pmax 
• Pmin 
• Min up/down time 
• Max hourly ramp 

Gas generator constraints: 
• Pmax 
• Pmin 
• Min up/down time 
• Max hourly ramp 

Transmission constraints: 
• Minimum/maximum flow 

Transmission constraints: 
• Minimum/maximum flow 

Renewable constraints: 
• Hourly availability 

Renewable constraints: 
• Hourly availability 

Storage constraints: 
• Pmax 
• Pmin 
• Energy neutrality 

Storage constraints: 
• Pmax 
• Pmin 
• Energy neutrality 



12 

(5) Time-of-use rates (+/-) (6) Final retail load 

(4) Electric Vehicles (+) 

(2) Energy Efficiency (-) 

(3) Behind-the-Meter PV (-) 

(1) Consumption 

Load Forecast by Component 

Load forecast 
incorporates multiple 
demand-side 
adjustments: 

• Energy efficiency 

• Behind-the-meter PV 

• Electric vehicles 

• Time-of-use rates 

Each adjustment is 
modeled with an 
independent profile, 
allowing RESOLVE to 
capture changes in 
the load shape 
through time 

Primary data source: 
CEC IEPR Demand 
Forecast 

Shape from (1) 

Resulting 
shape 

Shape from (2) 

Resulting 
shape 

Shape from (3) 

Resulting shape 

Shape from (4) 

Resulting 
shape 

Shape from (1) 

Final shape 
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Load shapes for CAISO and other WECC BAs based on 
2007-2009 historical period 

Renewable shapes derived from NREL’s latest wind and 
solar data sets: 

NREL Wind Prospector (link) 

 

 

 

 

 

 

 

 

• 126,000 sites 

• 5-min temporal resolution 

• 2007-2013 historical period 

Load and Renewable Profiles 

NREL Solar Prospector (link) 

 

 

 

 

 

 

 

 

• 120,000 sites 

• 1-min temporal resolution 

• 2007-2013 historical period 

https://maps.nrel.gov/wind-prospector/
http://maps.nrel.gov/prospector
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Existing & Planned CAISO Renewable Portfolio 
 

 

 

 

 

 

Primary sources:  

• CAISO conventional generators: CPUC NQC list 

• Non-CAISO generators: TEPPC 2026 Common Case 

• CAISO existing renewables: CPUC IOU Contract Database 

Existing & Planned CAISO Conventional Fleet 

Existing Generation Resources 
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Resource Cost & Potential 

For each candidate resource, RESOLVE requires input 
assumptions to specify: 

• Technical potential (MW): total available resource that mat be selected 

• Fixed costs ($/kW-yr): annualized cost of investment + ongoing 
maintenance 

• Operating characteristics:  e.g. hourly profiles for variable resources; 
operational constraints & variable costs for thermal & storage resources 

Primary sources: 

• Renewables: RPS Calculator Cost & Potential Assessment (Black & Veatch) 

• Gas generation: California Cost of Generation (CEC) 

• Advanced DR: 2015 California Demand Response Potential Study (LBNL) 

• Storage: market research (E3) 


